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Aktac~ The transport of large, blood-borne molecules across arterial walls probably plays an important role 
in the genesis of certain diseases such as atherosclerosis which affects the intimal layer of arteries. This report 
describes a simple mathematical model to represent the steady-state diffusive and convective transport of 
nonreactive macromolecules across a slab of vascular tissue consisting of multiple contiguous layers. The 
model is used to generate the predicted transmural chemical activity distribution [a(x)] of such molecules 
across examples of the two major classes of arteries (elastic and muscular) for assumed values of blood pres- 
sure (P) and selected COnStiNtivC properties (e.g., diffusivity) of each layer. The nansport properties of the 
endotheliai and internal elastica layers of an artery are shown to play particularly important interactive roles 
in the accumulation of large molecules in the intimal layer, the site of atherosclerosis. The computed n(x) 
demonstrate that the intimal a(x) of such molecules is lowest for the normal case when the endothclial gap 
fractional area kr,,, 1 ) between endotheliai cells is assumed to be zero. increases significantly when all of the 
endothelial cells are removed (urn 1 = l), and paradoxically assumes an even greater value, which exceeds that 
of the blood, for an intermediate range of CX* 1 values. The pathophysiologic implications of these observa- 
tions are discussed briefly. [The full text of this report appears in Mathematicu~ModeNing 6(5): 353-368, 
1985.1 
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